Effect of dorsal periaqueductal gray lesion on cardiovascular and behavioural responses to contextual conditioned fear in rats.
Contextual conditioned fear in the rat is characterized by a freezing immobility associated with a marked increase in blood pressure, a slow increase in heart rate, and ultrasonic vocalizations. A previous Fos study also revealed a marked activation of the ventrolateral part of the periaqueductal gray (VLPAG) and a much smaller activation of its dorsal part (DPAG). Recent chemical blockade experiments indicate that the main role of the VLPAG in the response is to impose the immobility necessary for the expression of the freezing component. We now test the role of the DPAG to see if its small activation (as revealed by Fos) is of any functional significance in the contextual fear response. Large N-methyl-D-aspartate (NMDA) excitotoxic lesions that destroyed most of the DPAG were made in 10 rats. Another group of 10 rats had sham lesions with saline. The animals were then implanted with blood pressure telemetric probes, fear conditioned, and finally tested. There was no significant difference in the amount of freezing and in the blood pressure response between the two groups. However, there was a complete abolition of ultrasonic vocalizations and a significantly greater increase in heart rate in the DPAG-lesioned group. The effect on vocalization and heart rate may be explained by lesion of adjacent structures: the lateral PAG and the superior colliculus (baroreflex alteration), respectively. Thus, most of DPAG appears to play little role in the expression of the contextual fear response.